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ABSTRACT

It is well known that, in the Yumoto Area of Narugo Hot Springs, there are strong

acid springs and alkaline springs in.a very short distance from each other. The author
made an analysis of iron, copper, zinc, lead and others in the hot spring waters collected
from Yumoto Area of Narugo and Onikobe. Then, soil samples were collected from the
places near acid Takinoyu Spring and alkaline Yusaya Spring of Yumoto, Narugo, at
various depths by using a hand borer and a boring machine, and were examined for
iron, copper, zinc and lead content. The results are as follows:

1)

4)

5)

As for the hot spring waters at Yumoto and its neighbouring area, it is supposed
that, the original thermal water is alkaline and rich in CI, Na, K, Li and H,S, and
that, when the thermal water rises near the surface, volatile matters such as hydro-
gen sulphide will be evaporated from the water solution, by pressure decrease. Then,
hydrogen sulphide is oxidized to sulphuric acid with the air. The sulphuric acid
formed by such a process near the surface dissolves into shallow ground water, and
acid springs are created. Acid springs were richer in iron and zinc than alkaline
springs. The copper content was found to be small in both acid and alkaline springs.
Megama-Ogama Springs in Onikobe showed 2.4 pH as the lowest value, and 1050 mg/!
Cl, 629mg/l SO4, 2.12mg/! Zn and 0.12mg/l Pb as the highest content.

As for the soil samples collected from various depths at the place near Takinoyu Acid
Spring on January 25, '1968, the soils showed 4.0 pH at the surface, 1.4 and 9.1 pH
at’2 and 11.5m in depth respectively.

In the case of the soil samples collected from various depths at the place near Yusaya
Alkaline Spring on June 3, 1967, the soils showed 4.3 at the surface, and 9.1 at 1.4m
in depth.

As for the copper content in the soils, it was found to be especially high in the soils
which showed 2-3 pH. This is due to the fact that copper precipitates from acid
solution as sulphide. Alsc in the soils which showed 6.5-7.5 pH, the copper content
was found to be remarkably high. It is supposed that this is the copper which co-
precipitated from neutral solutions of 6.5-7.5 pH with other metals as sulphide.

As for the zinc content in the soils, it was found to be distinctly high in the soils
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of 6.5-7.5 pH. This is due to the fact that zinc precipitates from a neutral solution
as sulphide.
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(5) HSIIdEET 2HEFBUERS BRI LIV ISEBLTERAL, THICHES F Iy a0
BETE Nz, LUK FIvaoBEad A5, avEREETER L.

(6) Feizanrvyrv=gvary) veAOCtaEoE®LE

(7) Cu XAk 500~1000m! % FEPh L7 pH % 1.3 L7cl, 7V voplkE(t
RFBEW T A e il L, ISR 785 U CBRE L, BRIL h & RiEER T
SR LI, OSBRI ONTY TV vV OINELRERE % B0 s o ERE L.

(8) Zn & Pb 3EMBBEOBRKICDOWTHMBD LD & MR I CHEE L, M
EFICF Vv EAOTHAETERLE.
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W FIT B TCHIR B O OB OTR RO SR A S 1 RS, BERBOSIRERYE 2R
Tl #lErHzcdeel, 28, BEOBIL 89.0~99.5°C #7/RL, H L HRTHS
2%, F0 pHIE 9.1~9.8 T\ 7 s ) A RLTw5, ZhicKL, Mokl 25, Bt
AT DB KIS 36.4~44.6°C THICEETH D, pH L 2.3~2.7 2R L, HEAMETH -
fo. MR BEIEE L7 a8 ) MR MR 2 T 5 & 742 ) UL Na, K,
Li, Cl, H,S 12& %, Btz hbogagErn/hal, SO, Fe, Zn, Pb iFH L EATY
5. SACDOWTIRE R 0 TS Y PR L TRER & TAER .

&Lﬁ%mlﬁazﬁmEL@1Mn@ﬁ&kéé#,_ﬂ%MEkmhféélﬁm%%
45m OA—Y vV ITELRELOTEGERE FF T3, 2HBIERADERTHD. 1
B 99°C #R L, pH 9.3 2R3 7 A7 VIR TH 5. 2rm51C%¢Lw%ib&ﬁf
H57, PH34 R LYWSHCHETHS. < OBHALBTHRKICET 2L AT LA
Y Pz Na, K, Lis Cl i@ 2543 SO, HERES, Fe, Cu, Pb KEA TV, F%
ﬁK%VT%GMn@%—UV¢?ﬁBhk%®u9TTC%%L,pH&?ﬁ?wﬁvﬁ%
RLTWS, RHBRoOESL 72°C tohk &L, pH X 7.0 2R LF#THD. SO, GE
EBE DT AL, '

BEOR]1E, 220841 1 BRES 150m o &~ v 7 oE bhiciRKTH 55, pH
6.5 #;RL, Na, K, Li, Cl, SOy, H,S 7 E%\ . 2 BT H K 2 BFE LICRIFFTH %25
KiEIE 32.6°C #RLTELIEL, pH 3.8 5L, WoA 15X hEEH-. X255
1z Na, K, Li, Cl @3 Luas, ElEREEA % <, HoS 13&F Sh Wiz, Fe, Zn 7n &8
2\,

BRBIE TR A b E S, 80m DA~ v TE LR D TKR 100°C AR
L, WeRcHs, pHB.0 R L, Na, K, Li, Cl, SO, 7z KR\ 2, HifbkFEize
GHE SR T, '

BEORFCOWCTIIE 2 HRTE D BERE R (BEKE), FRERR W ERREMR
LELLERTH D, BBEEKEFTWS. ShbiipH8.0~84 #REL, 7oAV
TH%. Na, K, Li, Cl, SOy 7z EDOERIFLROWTFUID 7 A4 VIR L D 5%,

8B4 kE 89~99.0°C R L, EIRTH DA, £ pH % 2.4~3.0 /R LEHERT
5. bz Na, K, Li, Cl, SO, g%, H.S #4%F83, Fe, Cu, Zn, Pb KWEAT
W5, FHCIETFIT OEEYER &R D, REEX Y EBOFNRE N L, FELL Zn, PbIE
TV 5 EAERICET 5.

R HEEORR

(1) HEEE Cl L oBIfREE3 iR Lie, Es Cl FROMICITIEDERBIRAMLT
%. Cl &9 500 mg/l i+ % LIRIEITE S K O¥EA 100°C WL, £hd b Cl 2
ML T LEETI—ELnD. MERORLIBEA—) V/ICkbbDTHES 150m T
B5. ClagVﬁ&LfﬁF#mb@Mﬂ¢fﬁ$%1h®6ﬂthTmfﬁm#%&
BRTWAHLDTHAS 5.

(2) pH & Cl oBff# g4 MiciLic, coBs I, T 02 50EMBEGIRLT 5. 1
iz Cl B AT 51T PH 33k T 5. HHBRFRARCREOER, KL,
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%2 % WEOEREDOLFRS

% 5 S S wrEepr | KB pH Ak K
°c mg/l mg/l
(1) RIS (EEikeE) 1966, 9. 5 98.5 8.0 244 16.1
(2) £ R MW K % " 81.0 8.4 302 17.8
(3) w kB & " 99.0 8.1 312 18.0
(4) LEEEWEOE 1 " 94.0 3.0 310 77.0
(5) " 2 " 99.0 2.4 510 134
(6) P 2 1967, 6, 2 89.0 2.5 580 149
(7) ” 3 ” 95.0 2.6 540 135
Li Cl SOy CO, H,.S Fe Cu Zn Pb
mg/l mg/l mg/l mg/l mg/l mg/! mg/l mg/l mg/l
0.29 348 57 0 0.0 0.0 0.0004 0.0088 0.0092
0.21 428 83 0 0.0 0.45 0.0011 0.028 0.011
0.43 448 77 0 0.0 0.0 0.0003 0.0098 0.0078
0.81 531 348 1.5 0.0 6.68 0.0034 1.21 0.069
0.98 890 592 2.0 0.0 13.3 0.0028 2.12 0.10
— 960 595 — 0.0 16.6 = 2.05 0.12
i 1050 629 — 0.0 10.4 — 1.53 —
100 p;
o
80
P 60
o
£ 40
[++]
[
20 +
h 1 1 1
00 50 100

Cl.mg/l

3N AmE Cl EoBEF
®: WFERE O: HEOERSE

HRROZ\ETIETRE Cl ©EL 745 ) HEOBKAH TERLbLEF L TWAT &%
RLTWA, —REOL%E, BEr I cEIhLBEAKRTT 5. Bb Cl g
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BMEDBK B L TR D, BE L34 Bir s,

(3) Na & K oBIffas5 Micmli. coBad I, I oH3hsaEimsRTrs
5. BFRABROCAEOER, KE, AREOEZLE S FA—ES LCRIIShD, 77

LRl B3 THs. REDOLEBLOEME I TEINZBEEARTL, 41

#o7: K/Na fai+ 5,

(4) Li& CloRIfRz 6 R, COGNGIIHCEDERBEFRAKTTS. BTER

1.2
o L
£ 0.8
- 0.4¢
2 1 L L -
0'00 500 1000
#E6 Li & Cl D%
®: ETER O: WMEOESE
2.4¢
BAHRTIL
2.0F

pH
BTX pH & Zn EoM%
®: BT O: BEODERSE
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BUOREEROTRTHE CFA—0EHR LTRSS Z L3l 51 TH 5. i

(5) pH rHE#Hi: DRIFREZHETRICR LI, COHEREDLEREYRE, HELHE2 5
BIA T A BRI ETIULCERBIREIL L, pH 2VNEL e B2 » T & ENIH
KT, BHIBOBHTERNOEH L DEEZ DR,

0.06¢
=
? 0.04} .(ﬁﬂé&r
i 0_02". ° ° X
0.00 . < : .

pH
v%sm pH & Pb & DBEF
®: WTER = O: WBEORR (&%, BHEZR)

(6) DH:LEPb OBIRAH8 KC R L. Z0%E L EEIC R 2 & AEEMSBIFRRAL L,
PH VPSR B o THAIRT B, SLERL ORI LELOL MRS hD. (B
RPN CH B,

8.0

6.0} .

o 5K

a0} i

3 | ° Jag
2.0r

..0. © LY l . ° .j :

O'OK) 8 6 4 2 0

pH
#9X pH & Cu L%
@: BEFERE O: WEOERR

(7) pH & Cu &oBIESE 0 MR L., BRE BEi71, REOLS, BESEKA
E\WEER LT, FOMOBRIARLEEINI., 202 LRFILKAERRET 28
LSBT & 7r o THTH LB\ P TR e S R S U5,
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D EAEHET 2 LETFRACIHMTER» b ERT28KE 75 ) T Cl, Na, K, Li,
HS i E%a&A L, ThaFa TifbkER SEEEDENRIILLTER L, ThiRk
TRCHEREE L, ZHCHTANES LTEHHE Licb 0 EF IS OES, S
EDBHRTHHH. D LRHBERIFMIAC & &, REZLEHE S, 745 ) ERLE
CEAMER L DIRENEL, HEHCIHBERL DV ECEVWEEBLS 5 2 L 2EETHIERT
B EIRD., L EETIEMEREITRERY TH 2 EB/HIT LIRS,

EEPE FITTEA, A BEA TV AR R BIIBOREAC X W EAELDHERLICbD EAHE IR
5. SRCOWTIIMER L 7T AH VR LCEED L, BRE, BAT A It EEROH
BEWb LB ENEORERIAHTHS. XREOLEFLIMURTH 52 Cl 48 1050
mg/l, SO, 48 629mg/l %7 LE LLEBMCEAT VA, S0 ATHKEREEIRERRCELL
TWw5, ZoERE Zn 2.12mg(l, Pb 0.12mg/] %/R LE L ESKOPENTE A TV 5 R[S
EHCET 5.

II. BBFEGETHXOLED pH (T, EiR, SRERDOEESH

BREAME SR LR T L ) MR EAECES GIEL, BRBKPCHIEAENSECEE IR
DI, TR, AEARIb & LT B AL A IR S R D T 26
BRCTHEINS., ZFII0 L5k RHICT > BTG THK OEEHHTCER L, Bk
HRTHAIBED LLBMT AV ERTHIPEROBOFHERETH VYV FA—-F R 2T K
— ) VIR DA DEETRE YRR L, 180 pH W, Hf, oS EMNRE &IHIT
TTE (LT 20 %K Lic., ~ Y FA—7 —0%&1H 20cm #HAAL L, 2 7HK—-Y V7
DOPBET 50cm HELE LTEIDIEC EEARIL, €=~ 2B AR TRFEDOERE
~FEb o 7o
(1) wEEXAEETLFR LEREOFERE 2 HE Lic
(2) pH BB\ CARBEICLERE 10g 2/ H e —» —FFE D, ™K 20ml %

Mz, BHLELEABL, FOAWRICOWTHEETHE L.

KFEDEBRENFELIR - e EORE FFENCKE L THRDOZERTEBE LI DT A
SABTLREE,80 2 » v DF T VHTZAALTHi->T, ThE@iLlicborgfiike L
7o, WICZORK 20g HAERMIC E »FK 20ml iz, —HWRE LKAy 7 v—+E
CHEREE L, FCREmY Nz FOERLZE L. K ZhCBKE g, #ELTHHEL,
FBEYIEEL, AR LSS T 100ml @ L,

(3) gRIEBAKCETAEREUAHECER L.

(4) $IL2 5V Vick b HEETER LK.

(5) LIkl 6NHCI #/n%, 2NHCl g &7 L, Dowex 1x8 D& A4 VAT
Paftiec 1ml/min OE S TEL, e 0.5NHCl T & six i L., kic 8NHCL
40ml A3 UCiiA B L, 0.5NHCI # 20ml 5@ L7-#, 0.001NHCI % 25ml 5@ LT
WA VEME Lte, HENZY v a v T, vy v ThaER L.

TEORERER '
+EO B A OME RS 10 KR Lic, M a0BmEE 3.5m ths. Ehtot
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% 3% WPLkotso pH RO Fe, Cu, Zn, Pb O& & (1967.11.7 HE)
= | ®m #BE | oom Fe Cu N Zn Pb
) °C ppm ppm ppm ppm
cm
(1) 0~ 15 2.2 0.7x108 $9.2 4.5 13
(2) 20 ~ 35 2.1 0.5 8.1 4.1 5
(3) 85 ~ 100 42.0 1.6 1.2 33.0 4.4 7
(4) 100 ~ 120 1.6 0.8 130 10 17
(5) 160 ~ 180 1.6 1.8 164 6 19
(6) 180 ~ 200 56.0 1.8 2.3 195 5 9.8
(7) 215 ~ 255 1.8 4.3 190 10 1.9
(8) 235 ~ 255 1.7 4.8 180 8 7
(9) 255 ~ 270 2.0 | 67.5 59 55 30
(10) 300 ~ 350 74.0 3.1 | 54.0 64 30.3 5.6
(LEOIERIC ~v FR—F —fFH)
4% WS LEO+Eo pH KU Fe, Cu, Zn, Pb O&E (1968.1.25 HixE)
z = v i W E pH Fe Cu Zn Pb
°C ppm ppm ppm ppm
cm
(1) 0~ 2 4.0 0.6x108 7.5 19 17
(2) 20 ~ 50 2.0 2.8 31 8 1
(3) | 50 ~ 70 1.9 3.6 110 51 4.5
(4) 70 ~ 120 30.0 1.7 67 300 200 23
(5) 120 ~ 170 1.8 | 119 400 150 33
(6) 170 ~ 220 71.0 1.4 44 55 65 13
(7) 220 ~ 270 3.1 60 740 600 12
(8) 270 ~ 320 73 3.1 54 70 35 11
(9) 320 ~ 370 3.1 82 330 155 8
(10) 370 ~ 420 73 3.2 | 105 110 10 10
(11) 420 ~ 470 3.4 80 180 85 15
(12) 470 ~ 520 74 3.3 85 100 70 17
(13) 520 ~ 570 3.1 53 60 35 8
(14) 570 ~ 620 72 3.5 53 95 65 6
(15) 620 ~ 670 4.1 33 85 43 4
(16) 670 ~ 720 73 — - — — —
(17) 720 ~ 770 - — — L —
(18) 770 ~ 820 87 4.5 55 70 37 5
(19) 820 ~ 870 4.8 46 33 200 4
(20) 870 ~ 920 5.4 | 45 30 80 5
(21) 920 ~ 970 5.1 28 24 24 5
(22) 970 ~ 1020 6.7 72 65 75 4
(23) 1020 ~ 1070 5.1 54 48 35 7
(24) 1070 ~ 1120 6.2 53 25 170 4
(25) 1120 ~ 1150 9.1 50 47 110 6

B EHRHORII 27— ) Y /i kot B (16), (17) RABHETET 27 ORAHTRE

P SAVIECY N
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i .
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#5F WAPERHEOLFED pH XU Fe, Cu, Zn, Pb O&&E
(1967. 6.3 Hl%E)

é = YE fi‘: YJJEJIL J:E pH Fe Cu Zn Pb
°C ppm ppm ppm ppm
cm
(1) 0~ 10 4.3 44.3%103 87 38 6.5
(2) 10 ~ 20 6.9 32.5 373 31 15
(3) 20 ~ 33 6.8 14.0 294 865 10
(4) 33 ~ 45 7.2 17.1 201 745 5.2
(5) 45 ~ 55 7.0 22.9 111 655 16
(6) 55 ~ 69 7.3 12.2 120 525 31
(7) 69 ~ 90 7:1 27.4 158 620 20
(8) 130 ~ 140 33.0 9.1 26.4 120 705 16

(BOBHDIRIUC ~ v F =5 — 5L )

#6 F WXPERFEOLED pH KU Fe, Cu, Zn, Pb 0&F&E 1I
(1967.11. 7 ¥il5E)

% B E e i pH Fe Cu Zn Pb
°C ppm bpm ppm ppm
cm

(1) 0~ 15 6.8 39.4x103 84 150 34

(2) 15 ~ 35 6.7 31.0 238 200 53

(3) 35 ~ 45 7.3 32.1 161 740 25

(4) 45 ~ 55 7.2 28.0 135 650 24

(5) 55 ~ 70 7.4 34.8 113 290 15

(6) 75 ~ 85 7.4 34.2 165 510 13

(7) 85 ~ 110 7.4 36.9 68 180 8

(8) 145 ~ 165 54 7.4 27.2 105 340 10

(9) 165 ~ 175 7.3 38.1 117 320 45

(10) 175 ~ 195 63.5 7.2 63.5 150 310 8
(11) 195 ~ 235 8.6 29.8 123 280 96
(12) 270 ~ 280 71.5 8.6 | 51.0 39 50 11

(FHPtoBBUCE ~v FR—F — %2R L)

WOFEERELYE 3, 4 B 11, 12 [ic, @ IGO0 LBEORHARKRYE 5, 6 RIITH
13,14 ez Lic., 3%, #1112 R5% & pH 3MEET 2.2 2R L, BREEZRTH,
FEX 1.00~1.80m DA THR/ME 1.6 R L, ChX WL ir 21tV pH IZREITHR
Lic. o OMHEOHGITS OB LT EAT WS Z &N B Lic, AU & MR
270cm X DEWTITHEIMLTWL S, BRonTiaEd <, BECILZZFLVWALIIRD L
Rz,

1967 411 A 7 HOWETIZES 350cm 1B E/mho e TI68E1I A2 H=27 A~
VORISR CEA AL TES 11m 50cm I THELL., ZOFREE4 RILICH
12 MicR L., ©o8ait+8Eo pH iR ET 4.0 2R, 2O LIXERIRDO
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4t EX
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HIBH W IPFERFOLHED pH KU Fe, Cu, Zn, Pb
EROBEST 1 (1967.6.3 HLE)

BEND - foh BEMKTHEEO LES bR I AMEBER OB, FIE X VET Licb o LFE
2 BbR5. ARL pH XFIE & FREES 1~2m NE/MEEZRL, FRIDIEL IRBITHNTE
KL, 11m 50cm ©ix 9.1 iR Lic, RILMFEEHDIEEBELZET 25, FEIE 72
WTHD T EAHER L, FLTES 1m 256 4m O REHRVGETE L TREENE L,
FHMIE R 270cm I THRAME 600 ppm 7R Lz, $KIC oW TIEDH ¥ 0 TR LR
FIDOFRRE N, PO TEEED L, BECIVZELLEERI VY, BRRERRS
1.70m o 33ppm TH- 1o,

T H 10 R X 5 il Lo SRR A X v 3.5m BV S LOFROEET
FTHORHE LT, @IL0EE pHIS R LEB7 A7 )V HTHS, REBRLE D KL
CE IR LE. ZOBATHEROLEIZFHEHRAET pPH 4.3 2R3 CBE i, iR
QB0 PH AR LEES 140cm T 9.1 i Lz, ZOBAIREE 10~40cm oFUk



154 HOE=H# - BREXT

o 4240
\ K\\ 1160 @
: Cu / © : §
\ Vi 3
E sof ° / 1 80
Q.
L 40‘ ./\ [ [ §
@ O pb /\
~.
_'\. . o
% 80 160 240 °
i
700+ I
L g
[
L Ly
1
"E~ B3 by o
S 500¢ bt
= : x16°
- - ( 180
N {d
!
300F 189
| T
; (4]
) 140 ~
sf %
- 8 100} =
el
i e a N " 1 1 0
6~ 04 30 160 240

Depth (cm)

F14E BTHED S OEREOLHED pH XU Fe, Cu, Zn, Pb
SEOBES 1T (1967117 J5E)

AEREAE LRE L, TETIRRS 20~33cm 0 Lo2RL SRS Fit 0~20cm

DEWTNS S, EEMEATHEZECITRD Litvs, SIConTik s 0BE bR X 5%
LWZHBIZZRD bz,

196742 11 A 7 HEOD XREREC TV FHE—F —T 280cm < Lic. ZOHER
HZE T C DH 6.8 %77 LA EiE T o 7ot IREEASETCHE - T PH IR L, BE 280cm
i pH 8.6 A L. ZOHALHIELFA L 15~8cm DRGNP HEAN S, gk

LT DV TIIEEC I 53 LWEMEIZERD DR\ AR L CHREO A S\,
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900+t
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800
700
700+ °
600+
600
500+
500
2 £
5 &
~ 400 I
S N 400
300+
300+
200+ 200f -
100+ 100
o - . 4 , " 3 0 19 %, 2 L ; A 5 N .
0 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7- 8 85 10
pH pH
4158 BTHETHE QLMD pH &4 16 BIABTMEOLHO pH &
&8O BHE R OBF

W4 ERE L iEh L@ I RFRRED HIEOFHE /R LA TLED pH LFEE,
pH L HREE T 5 L5815, 16 IR TIERME bR, B I5KER2 L4 pH 2~3
CTELLEENSE ., D LB L RO BRI BT D BIER T 21D TH A 5.
wic pH 6.5~7.5 TEHEXAFHOHALTWS, ChiIBRLL o &BOR b & 3Kk 5 D
W TH A S5, T 16 ME R D L EEITRAEICE T 6.5~75 THEENFLIHALT
WA, IO IO SRR BILE T A7 TH A 5. M pH L gkE DBIRD
W L1z2s, oA pH X 2 E5BOMBIIEHE T ol

Dz LB LTI — R R RS b FeS 2\EE T 2 30 BEBR b FeS, o
WCEBCHWBRT 5D THAHS. FOLBIERTCELBCEINTRY, ThPEROT
KNI ¥ o TEBCERT 5 2 LR ARURCT 2 —FRRTH S 5. KERITRTIT ORE
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MREG & KR LIcHE& SISt REEZEBTH 742V DR ICOBNRET 2 LB
OFALBENBHTAER IS Z SIXBMT LU LERB IR T, pH BRI ONTH
& OBIRITEE A IR Lo,

T ONTIEEREND B pH & 0¥ b LB R R - .

I, BEFETHXROEZEDOERICET 3ER

BTG TR S\ CTHECH S ST\ 58, R, T, i seYyh ol
DRI IR 7 A & Befih LT W30 O B R B S 25 P TR L, A i
LT, HEEDBE L £ R UHECERUELDMAITY, BFE LIRS 2o LTETED
fEE A1,

HT7T R BALOEHINI Fe, Cu, Zn, Pb &

Fe Cu Zn Pb
ppm ppm ppm ppm
17x103 <10 60 6

ZORERERRO LEEOSAE & T2 &,

(1) Fe @oWwTI3#E 3BT TIER 255cm FTIROWTEFHED N E T ROEFDE
AL VBN EL, 2D & pH 23EEI N W ed, HEFOESIIT CIRAERRE
DEMEEDOEENC X D B L CREINIHERTH 2 LEZ BRD.

1968451 H 25 H ORITIC B\ TULER 70cm F COREFXIRTTMh L ERDEE X
DEG L oo T b, 1 B 25 HIIIA R D DFEEND - feds bERKL ETHEDR
BHRETESLDEAEEEIND, P ILDBFOEHED LT DT 2 BOWET R
TR L ESDEROGE L VLN EL o TWnd, O LTI O T
BB LTV AR THAS.

(2) ColmowTidiEsp Lo+ Bz o T3 19674211 B 7 HOfEDE S 35cm T & 1968
1125 0 OEOHEEXIRTEMA L LEOTNELIRE L. O LML
WELUTHEBRTIEANEZE LTS EELDZ LK.

(3) Zn @ 2WTiEES Eo+8c otk 1967 £ 11 A 7 B OB T fh ORE &5
FOWA L D EIVNE L, 196841 A 25 HOWELE CTHLEFOBE X H/ NI\ EAS L
FEUTEDRS., RLOPIPLOEEDFETIZ196746 F 3HOES 20cm F TERT
EMRSBEREWETHS. ERDMEI D /DNZ O LES B3 T B2 BN Licks
BThHbEELZ BN, PCEGOBRE X D IIICKE WL ORI & O © 8
BLTWELDEELBNRS.

(4) Pz o T Lo ETR 2EDOMWEC R THETNTERDEA & KET .
NP X PFERFOLEOLHTEROLAE LIV REVL DAL,

RALED Fe, Cu, Zn GENEROBE L VHLAREVHEE, ZhbHDEEN
Wt EOWTHEFCHB L TCNDEE2 20N ELTHA D,
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Iv. #& B3

(1) wHEoLEREC I IHET T3 pPH2.2 273725, B 1~2m & TH/ME pH
1.6 #m L, THIDEL DT pH I AT S, & 11.5m it 9.1 %51
fo. PEo THROWINIBIETH D0 CTINE 7 A2 VIETH B o & VB L e,

(2) BB7AHVHRTHDLPEIRLOBOEHTLEL I LEEER CIt pH4.3 2R3
XTI ST pH 235K L, S 140cm T pHI.1 ZR L7,

(3) 4o pH rEAGEORFREHT 5L PH2~3 K TELLGENE . DI LT
DAL DR DI T 310 & Bbh b, kic pH6.5~7.5 I TEENEORA
Lic. &0 &3 fbo&RBotiitd & 35T 2 MO FET 570D TH A 5.

(4) FEPIARECENTPHES~TS5ICTELLREWEREY R L. 202 LIXHHOH
LRI BRI T 27 & F 2 bhvd.

BRI A 1T 5 Y D iRRAKF D Na, K, Li, Cu D45 ous T KRFE L
HED DR ALERE 4 FASRERT ) DEROMB %G D, B TE A~V FAE~Y
VWL aT =R =) V2 EFT DI D EIREERS TR R DR D R A L Ao i
T, CZERFELTELEHOBLYERT 5.

PGB O—IRIL S ERIEN BT X 50T SITHiEEYET 5.

2 £ X M

A4, B, WE:  AARHRERS, VI-a p. 108,
M HA RS, 76 (1955) 842.

K7, a: BALEHEEE 81 (1960) 567,
—H: HAbFHES, 80 (1959) 1128.

W, ERE Mt AAR(LSAHERE, 79 (1958) 860.
Bro, P HAMESEMEE, 90 (1969) 781
WhH: BAEFHEE, 76 (1955) 1195.
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